Fluorimetric analysis of copper transport mechanisms in the b104 neuroblastoma cell model: a contribution from cellular prion protein to copper supplying.
Dysregulated body copper homeostasis can negatively impact neuronal functions, but full knowledge of the mechanisms underlying the cell metal distribution has not been achieved yet. The high-affinity copper transporter 1 (Ctr1) is considered the main route for cell copper entry, while the cellular prion protein (PrP(C)) is presumed to be involved in the same process. Anchored to the outer side of the plasma membrane, this protein has the ability to bind copper ions and undergo internalization. To provide indications about the contribution of Ctr1 and PrP(C) proteins in cell copper transport, we used a fluorimetric method to characterize the kinetic properties of ion internalization in a neuroblastoma cell model, overexpressing prion protein (B104). Biochemical characteristics of intake delineated in the presence of other metal ions and an excess of extracellular potassium were compatible with PrP(C)-mediated endocytotic transport. Accordingly, inhibition of clathrin-dependent endocytosis by hypertonic shock and enzymatic removal of surface prion protein reduced copper influx by the same extent. On the whole, experimental evidence collected in a neuron-like cell model sustains a role for PrP(C) in mediating copper uptake by clathrin-dependent endocytosis.